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(54) Title: ELASTIC KNEE WRAP 




A substantially rectangular piece of flexible web having a first end and a second end and an elastic portion therebetween stretchable 
along a longitudinal axis of the piece of flexible web. The piece of flexible web has a length great enough to encircle a user's knee such that 
me first and second ends overlap. The first end has a recusable fastening system for attaching the first end to the piece of flexible web near 
the second end m order to hold the piece of flexible web around the user's knee when the piece of web is stretched. The piece of flexible 
web also has an aperture therein. The aperture is aligned with the user's patella to establish a convenient locating point for wrapping the 
knee wrap around the user's knee. The piece of flexible web further includes a means for extending the piece of flexible web transverse to 
said longitudinal axis at the aperture in order to accommodate bending of the user's knee. The knee wrap even further includes a plurality 
of thermal elements embedded in the piece of flexible web. The plurality of thermal elements has a pattern which applies thermal energy 
to the sides and top of the user's knee. * J 
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FIELD OF THE INVENTION 

The present invention relates to knee wraps having thermal sources for pain 
relief; and more particularly to knee wraps wherein the heating or cooling is applied to 
specific areas of the user's knee. Even more particularly, the present invention relates 
to elastic knee wraps having alignment features to position and secure the thermal 
pattern m the desired location while enabling knee flexure to occur. 

BAQgeBOgH B OF THF INVENTION 

The human knee is one of the most vulnerable joints of the human body to 
overstress injury. Heating pads and ice packs are common devices used to relieve the 
pain of knee injury. Compression provided by elastic bandages also helps to stabilize 
knee movement during injury healing. However, these pain relieving and stabilization 
devices typically provide either one function or the other, but not both. Furthermore 
heating pads and ice packs are inconvenient to use on a regular and extended basis 
because: thermal energy may not be immediately available when needed; thermal energy 
may not be released in a controllable or sustainable manner; and/or proper positioning 
of thermal energy elements may not be maintainable during knee flexure. 

What is needed is an inexpensive disposable knee wrap which provides both 
compression and thermal energy, which provides thermal energy in a controlled and 
sustainable manner, which has alignment and position maintenance features, and which 
has a thermal element pattern that directs thermal energy to where it has the most pain 
reliefbenefit. 

SUMMARY OF THE FNVFNTinM 

In one aspect of the present invention, an elastic knee wrap comprises a 
substantially rectangular piece of flexible web having a first end and a second end and 
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an elastic portion therebetween stretchable along a longitudinal axis of the piece of 
flexible web. The piece of flexible web has a length great enough to encircle a user's 
knee such that the first and second ends overlap. The first end has a reclosable 
fastening system for attaching the first end to the piece of flexible web near the second 
end m order to hold the piece of flexible web around the user's knee when the piece of 
web is stretched. The piece of flexible web also has an aperture therein. The aperture 
>s intended to be aligned with the user's patella to establish a convenient locating point 
for wrapping said knee wrap around the user's knee. 

The piece of flexible web further includes a means for extending the piece of 
flexible web transverse to said longitudinal axis at the aperture in order to accommodate 
bendmg of the user's knee. The means for extending the piece of flexible web 
transverse to the longitudinal axis at the aperture may be at least one slit extending from 
said aperture. 

The knee wrap further comprises a plurality of thermal elements embedded in 
the piece of flexible web. The plurality of thermal elements has a pattern which applies 
thermal energy to the sides and top of the user's knee. 

The elastic knee wrap may further comprise a layer of material having a 
perimeter which is attached to the piece of flexible web and is centered around the 
aperture. The layer of material has elasticity transverse to said longitudinal axis of the 
piece of flexible web. In addition, a V-shaped cutout in the layer of material may 
extend from the perimeter toward the longitudinal axis of the piece of flexible web The 
cutout minimizes wrinkling of the knee wrap when the user's leg is straightened such 
leg straightening causing the dimension of the user's leg above the knee to be changed 
compared to the bent leg dimension. 

The piece of flexible web may have a continuous outer surface having a plurality 
of Joop fibers. The reclosable fastening system has a plurality of hook members 
permanently attached to the first end which engage the plurality of loop fibers anywhere 
along the piece of web in order to adjustably connect the knee wrap to a variety of 
user's leg sizes and attain a comfortable level of elastic tension. A grip tab extends 
longitudinally beyond the hook members and a release paper is attached to the first end 
of the piece of flexible web. The grip tab has pressure sensitive adhesive thereon The 
hook members are folded onto the release paper such that the adhesive removably 
secures the grip tab to the release paper until a user is ready to fasten the first end to the 
elastic portion. 

Also, the first end of the piece of flexible web and the fastening system may 
include a slit therethrough. The slit extends substantially parallel to the longitudinal axis 
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in order to generate a plurality of independently fastenable first ends. The plurality of 
independently fastenable first ends provide unproved knee wrap adjustability 

h . f StiC ^ ^ ^ ^ indUde 3 meanS for increasin S *<*ion 

between the knee wrap and a user's leg in order to reduce slippage of the wrap during 

use. The knee wrap has a body-facing side and the means is attached to the body-facing 
sade of the knee wrap. The means for increasing friction may include either a strip of 
foamed polymer attached transverse to the longitudinal axis of the piece of flexible web 
or a stnpe of high-tack polymer printed transverse to the longitudinal axis of the piece 
of flexible web or both. y 

m another aspect of the present invention, an elastic knee wrap comprises a 
subs antuuly rectangular piece of flexible web having a first end and a second end and 
an elasuc portion therebetween stretchable along a longitudinal axis of the piece of 
flexible web. The piece of flexible web has a length great enough to encircle a user's 
knee such that the first and second ends overlap. The first end has a reclosaWe 
fastenmg system for attaching the first end to the piece of flexible web near the second 
end in order to hold the piece of flexible web around the user's knee when the piece of 
flexible web is stretched. The elastic knee wrap also includes a layer of material the 
penmeter of which is attached to the piece of flexible web near the second end The 
layer of material has elasticity transverse to the longitudinal axis of the piece of flexible 
web. The piece of flexible web has an aperture therein, within the perimeter of the layer 
of material, and at least one slit extending from the aperture. The aperture is intended 
to be ahgned with the user's patella, to establish a convenient locating point for 
wrapping the knee wrap around the user's knee. The aperture and at least one slit 
enable the layer of material to expand transverse to the longitudinal axis of the piece of 
flexible material in order to accommodate bending of the user's knee. 

BRIEF DESf RTPTirw r» F the DTt AWrtfr . g 
While the specification concludes with claims which particularly point out and 
distinctly chum the present invention, it is believed that the present invention will be 
better understood from the following description of preferred embodiments taken in 
conjunction with the accompanying drawings, in which like reference numerals identify 
identical elements and wherein: 

FIG. 1 is a top plan view of a preferred embodiment of the elastic knee wrap of 
the present invention, showing the preferred pattern of thermal units embedded therein; 

FIG. 2 is a sectioned side elevation view thereof, taken along section line 2-2 of 
FIG. 1, disclosing a hook fastener connected at one end of the wrap and folded over 
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against a release paper to prevent inadvertent engagement of the hooks with the wrap 
material, and the lamination structure of the wrap; 

H. K ! I ? 3AiSa ^ ti0nedSideeleVati ° n ^ eWthCTe0f .^ 

the hook fastener end of the wrap overlapping and engaging another portion of the 

* VVT 3D, 

FIG. 3B is an enlarged view of a portion of FIG. 3 A, disclosing hook and loop 
fiber engagement at rugosities of the continuous outer surface of the knee wrap 

. ™ * ,S 3 P erSpCCtive ™ there <* lowing the knee wrap applied to a user's 
leg Wiethe leg ,s bent, with the fastening portion at the front of the user's leg and 

annr a f $ ? 'J™** 0 ** ™ thereof > showin S the location of the knee wrap 
applied to a user's knee while the leg is straight. 

DETAILED DESCRIPnn N OF TWF itwisntion 

Referring now to the drawings, and more particularly to FIGs. 1 and 2 there is 
shown a first preferred embodiment of the present invention, which provides an elastic 
knee wrap which is generally indicated as 10. As used herein elastic refers to that 
property of a material whereby the material, when subjected to a tensile force will 
stretch or expand in the direction of the force and will essentially return to its original 
untensmned dunension upon removal of the force. Elastic knee wrap 10 is comprised 
of a substantially rectangular piece of flexible web 12 having a longitudinal axis 18 
Flextble web 12 has a first end 14 and a second end 16 and an elastic portion 20 
therebetween capable of being stretched along longitudinal axis 18. Flexible web 12 has 
a length, as measured in a direction parallel to longitudinal axis 18 from first end 14 to 
second end 16, which is great enough to encircle a user's Icnee such that first end 14 
overlaps second end 16. Flexible web 12 of knee wrap 10 has a body-facing side 28 
and a continuous outer surface 30 extending from first end 14 to second end 16 

Continuous outer surface 30 of wrap 10 contains a plurality of loop fibers 32 
deposed along longitudinal axis 18. Plurality of loop fibers 32 serve as the loop 
member of a reclosable hook and loop fastening system. As used herein the term 
rec osable refers to that property of a fastening system which provides for initial closing 
of the fastemng system, a subsequent opening of the fastening system, followed by at 
east one additional closings of the same fastening system. The subsequent closing of 
the fastemng system may either return the closure to the original position or it may 
result m a repositioning of the closure from the initial configuration. Body-facing side 
28 of web 12 contains a plurality of hooks 34 defining hook member 36 which is 
permanently connected to body-feeing side 28 adjacent first end 14. As used herein, the 
term permanently connected is defined as the joining of two or more elements which 
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remain joined during their intended use. Hook member 36 on body-facing side 28 
together with plurality of loop fibers 32 on outer surface 30 provide a reclosable hook 
and loop fastening system for securing first end 14 of web 12 to outer surface 30 of 
web 12 to hold wrap 10 in position when flexible web 12 is stretched around the user's 
knee, such that overlapping first end 14 engages second end 16, as depicted in FIG 4 

Referring to FIG. 3A, flexible web 12 is shown encircling a user's knee via 
centerhne 47, with first end 14 overlapping second end 16. This overlapping of web 12 
positrons hook member 36 on side 28 over loop fibers 32 of surface 30. In FIG 3B 
hook member 36 on side 28 is depicted engaging with loop fibers 32 on surface 3o' 
This engagement of hook member 36 with loop fibers 32 forms the hook and loop 
fastening system which maintains the elastic wrap 10 around the knee of the user. Since 
loop fibers 32 are disposed continuously along longitudinal axis 18, hook member 36 
may be engaged with loop fibers 32 at any position along continuous outer surface 30 
of web 12. 

Since hook member 36 is capable of engaging loop fibers 32 at any point along 
web 12 it is desired that hooks 34 be protected from engaging with loops 32 prior to 
application by the user. In a preferred embodiment of the present invention hook 
member 36 is affixed to a grip tab 40, said grip tab 40 extending longitudinally beyond 
hook member 36 adjacent first end 14. Prior to use, grip tab 40, with hook member 36 
attached is folded against and removably secured against a release paper 42 by a 
pressure sensitive adhesive strip 44 extending generally the width of grip tab 40 in a 
direction transverse to longitudinal axis 18, as depicted in FIG. 2. Release paper 42 
remains attached to web 12 at first end 14 throughout application and use. Upon 
application the user positions wrap 10 and then removes grip tab 40, with hook member 
36 attached thereto, from release paper 42. The removal of grip tab 40 from release 
paper 42 exposes hook member 36 which is then engaged with loop fibers 32 as 
depicted in FIG. 3B. 

Hooks 34 may be any number of styles, shapes, and/or densities depending upon 
the use. Hooks 34 may be bent shafts as in FIG 2, mushroom capped, harpoon-shaped, 

30 or any other suitable shape. Hooks 34 may be unidirectional, bi-directional, or omni- 
directional depending upon the application and companion loop fibers 32. Hooks 34 
must be chosen in conjunction with companion loop fibers 32 so as to provide the peel 
and shear forces that are required for different applications. 

Flexible web 12 further has an interfacial centerline 54 aligned perpendicular to 

35 longitudinal axis 18 located between first end 14 and second end 16. Flexible web 12 
further has an aperture 46 between interfacial centerline 54 and second end 16. 
Aperture 46 is intended to be aligned with the wearer's patella and serves to help 
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properly position wrap ,0 during applicatton. Exttmding from apmur. 46 web .2 has 
end 16 and ,he other toward tnterfacial centerline 54. Slits 48 aBow web 12 to extJd 

coextensive web 12 fiom second 1 , 6 T ^7" """^ M " 
direction * 

upper leg when the user's knee is flexed I r " ° S 

facine side 2R „f k „ , ^ ° f material 84 is to body- 

S ^^tLr 90 of 84 ustag — « - - 

^"^'"^"""ybeanymtntberofsnftablenMrerials On. mattdal that 
has been used succesantlly ia a Wlammate made fton, two layers of c^ ZL^ 
bonded polypropylene (TBFP, nonwoven _ ^ £ tZ^T2 

» ^aaTO^LTnl n,,*?" " *» °— * ° f »*™ 

a™ aa TO463 1 plaattc ne«ng All three layers are assembled using a pressure sensitive 

ho, me,, g,„e aval*,, from Findley Adhesives, Wawaunasa, WS J 203, JUT 

Zl I ? 0 006 grama per „ inch. The .ribtminat. is assembled Witt, the 
elasttc scnrn under zero attain. The aas«nbled trilaminate is ,he„ passed be^een a Z 

5 J*—*" 1 ™» «* -» » ••*-•« of abou, 2 mm ,o breaa the „™ on a 
fine scale and allow the elasttc scrim to stretch nonwoven on a 

«». ^f! M " " taCl,ed a " > " 8 Perime " !r *> <° »* 12 by a double sided adhesive 

Z T l r ° f S * ** " 1524 — » «•»• A varies rfSZ 
I ^ *«—«■* — * 84 to web 12 including but no, LJZZ 

m* adhestve, pressutc sen*iv. adhesives. ultrasonic bonding, pressure bomihl «c 
Adhestves, .fused, can be appbed via ho. me,, beads, foam, spL ho. meh, mehTlol 
spray, immersion, transfer, etc. ' 

84 has a"v TT^ ^ *»- <*— « 

Mta. . V-shapedcutou, extending from perimeter 90 toward lon*tudinaJ axis ,8 of 

web ,2 V-shaped cutout 88 aUows web ,2 to sttetth in a direction parallel to 
longttudmaj axis ,8 in the area of cutou, 88 when the user bends Z ^ n 
dmKuston around ,he wearers knee is smaNer when me user sunigmens leg.^ou,^ 
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provides web 12 with the ability to stretch and recover during the flexing of the knee 
which minimizes gapping or wrinkling of wrap 10 during wear. 

Alternatively material 84 may have elasticity in a direction parallel to 
ongitudmal axis 18 in addition to elasticity in a direction transverse to longitudinal axis 
18. The addmon of elasticity in a direction parallel to longitudinal axis 18 in material 84 
could deliver the desired stretch to web 12 in the area of V-shaped cutout 88 without 
the need for cutout 88. 

W< * 12 ■ «* ho <* member 36 and grip tab 40 preferably have a slit 50 
therethrough substantially parallel to longitudinal axis 18 starting at first end 14 and 
extending into web 12. Slit 50 provides web 12 with an upper strap potion 80 and a 
lower strap portion 82, each containing hook member 36 which can be independently 
fastened to loop fibers 32. Upper strap portion 80 encircles the user's leg above the 
knee and lower strap portion 82 encircles the user's leg below the knee when wrap 10 is 
worn. Upper strap portion 80 and lower strap portion 82 allow easier application and 
15 d,fferential tensioning of web 12 during use. Alternatively, upper strap portion 80 
and/or lower strap portion 82 may have one or more secondary slits 51 as depicted in 
FIG. 1. Secondary slit 51 provides differential tensioning of web 12 above and/or 
below the user's knee. Slit 48 is preferably a sinusoidal shape as depicted in FIG 1 
This particular shape allows for the location of thermal elements 22 on either side of the 
20 knee immediately adjacent the user's patella. 

Elastic knee wrap 10 also has a plurality of thermal elements 22 arranged in a 
pattern, as indicated by dotted line 24, which apply thermal energy to the sides and top 
of the knee when web 12 is stretched around the user's knee. Thermal elements 22 are 
constructed by thermoforming a base material 70 to form a pocket 76. Pocket 76 in 
base material 70 is then filled with chemistry 74. After filling pocket 76 in base material 
70 with chemistry 74, a cover material 72 is placed over pocket 76 and heat sealed to 
base material 70 around the periphery of pocket 76, encapsulating chemistry 74. Small 
holes are then pierced in base material 70 and/or cover material 72 to allow oxygen to 
reach chemistry 74. 

Base material 70 and cover material 72 may be made of any number of materials 
capable of containing chemistry 74 and limiting oxygen flow into pocket 76 A material 
that has been used successfully is 42 gram per square meter polypropylene spunbond 
nonwoven which is extrusion coated with low density polyethylene and/or ethyl vinvl 
acetate (EVA) at a thickness of 50 to 75 microns. Thermal elements 22 are preferably 
about 25 mm in diameter and about 6 mm in height. Thermal elements 22 may either be 
formed individually or in units of two or more. The embodiment shown in FIG 1 
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depicts a »*, of ^ three ihmai uniB 22 

mo group, of - each a*, an individual cdl a shown by pane™ Zl4 

Chenrnby 74 is preferably a mum,r. of powdered ton, powdered activated 
charcoal, vereuculhe, water, and sal,. Mi»ure S of this rype rL whTlZ U 0 

with chemistry 74 of ,he™a, element " ""^ 76 " «« 

Body-facing side 28 of flexible web 1? «r«r^ui 
» strips 38 aligned rrensverse to iongtodiT Js TTl TT* ■"*"" 
beoveen knee wrap ,0 and the ^ ' °' "* ' 2 ^ " Kreastag «*» 
adjacent second eTd Id and taZTjH. tT ^ ^ * " 
tCti ve,y ,ow morion aone of the ^^^TJSX^^ 

sir*. Mk expinsion or — - • ~J » 

^tthT hB " * *— P*-r strip 3 

serves ,o reduce sLppage or relative movemem between knee wrep 10 and the wearer 
In a p^cutaiy preferred embodiment of me presem invention, filed polymeTZs 
38maya.sobemadev i »,a II ydi ff eren,(e. g .co,or,fiom„«b .2 IWadhCTc^ 
used by the oser as a visual aid in identifying body-ftcing side 28. A^Z* 
38 are preferably about 25 mm wide and about ..5 mm duck. Alternatively JSS 
polymer such as Ethy, Viny, Acedrte (EVA) may be used inaead of fold^ 
tops to prov.de the high friction and/or visuaf aligns, features. These mTenltay 
be glued, ftemudly bonded or printed o„.o body.fi.cing side 28 " 
HexTble web 12 preferably has a fins, fibrous layer 60 a. outer surface 30 . 

„ ^7 ^ " d ^ ^ «-*»•■ —» of different 
»M. wheh mclude bu, are no, fated to: „ ove „ „ ^ ftbrics 

brushed .o mcrease ft. "nap- ^ ^ more thra ^ JTonZ 

nonwovem, carded nonwovens, spunbonded nonwovens etc 

number ^ mem '" ir ** " ** ^ *" - 1 °' «"«"* "*ber. or any 
numb^ of poiymenc maferiais which are capable of elongrton and recover Suiable 

ma enals „c „de but are no. limited ,o: Serene Block Copolymers; rubber Lycra™ . 

Shell ! Od Co^ of Houston, TX; polyethylene* including metallocene cattlys, PE foams 
mcludmg polyurethane and polvester .. ' ^ s 

(..„.. . Potvester. etc. Elastic member 64 can be in the form of 

films, strands, scorns, ribbons, .apes, sm.cn.nd elastic-Iike film, «e. 
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BMC member 64 can be bonded to fibrous layer 60 and 62 in any number of 
ways mcludmg but not limited to: double sided adhesive tapes, hot melt adhesive 
pressure sensitive adhesives, ultrasonic bonding, pressure bonding, etc. Adhesives if 
used, can be applied via hot melt beads, foam, spiral hot melt, melt blown, spray 
immers,on, transfer, etc. Suitable elastic properties can be achieved via a number of 
construction techniques: lamination with strained elastic, zero-strain elastics with 
subsequent activation in either machine direction or cross direction, or a combination of 
these techniques. 

A preferred method of construction of flexible web 12 is accomplished by first 
straining elastic member 64 in the longitudinal direction at least thirty percent That is 
the dunension in the longitudinal direction of web 12 when it is strained is at least thirty 
per cent longer than the unstrained dimension of web 12. While elastic member 64 is 
held in this strained configuration, fibrous layer 60 and fibrous layer 62 are juxtaposed 
on either s,de of elastic member 64 and discontinuous* bonded one to another at bond 
15 s.tes 66. Once bonded, elastic member 64 is allowed to relax and return to its 
unstramed configuration. This relaxing of elastic member 64 causes fibrous layers 60 
and 62 to pucker and form rugosities 68 between bond sites 66. Rugosities 68 of 
fibrous layer 60 provide a plurality of loop fibers 32 on outer surface 30. Ideally elastic 
member 64 is strained sufficiently during assembly of web 12 such that during normal 
use the wearer does not folly extend web 12. If web 12 were folly extended during use 
to the dimenston at which it is constructed, the amplitude of rugosities 68 would be 
mirumized, lowering the engagement force between hooks 34 and loop fibers 32 

In a particularly preferred embodiment of the present invention wrap 10 is made 
using the following materials and method. A film of Styrene Block Copolymer (SBC) is 
bonded to two layers of polypropylene (PP) spunbond nonwoven. A trilaminate is 
made by stretching the elastic SBC about 100% ( twice its original length). While the 
SBC is held in this strained position, a layer of PP nonwoven is positioned on either 
side. The tnlaminate is ultrasonically bonded together in a discrete pattern of bond sites 
spaced about 5 to 7 mm apart. The trilaminate is then released and allowed to return to 
a relaxed position. The PP nonwoven is gathered or puckered between the bonding 
sites. An SBC that has been successfully used is a 0.0024 inch (2 4 mil) thick 
EXX500D which is produced by Exxon Chemicals of Lake Zurich, IL. Nonwovens 
that have been successfully used are a 14 gram/square yard (gsy) and a 17 gsy 
spunbond PP available from Veratec of Walpole, MA. The combining operation 
(stretching, combining, bonding) has been done by Veratec of Walpole, MA The 
resulting trilaminate elastic material is available from Veratec as P0671 0 The 
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resulting knee wrap 10 is about 230 mm wide (measured in a direction transverse to 
longitudmal axis 1 8) by about 500 mm long. 

Hook member 36 and loop fibers 32 ideally are chosen to provide shear strength 
greater than the elastic tension exerted by wrap 10 during use. Hook member 36 that 
has been found to work particularly well with the above described elastic loop material 

ZT's TTf ^ h0 ° kS M WWCh - ° riented thC -is of 

Tn R W fr ° m *** ° f Char, ° tte ' NC ™* « available as 

960B. Hooks 34 are made of polypropylene, mounted on a polypropylene base, and are 
about 0.8 mm m he lg ht. These hooks are permanently mounted to grip tab 40, which is 
folded over onto a release paper. Grip tab 40 is then attached to first end 14 of the 
wrap. A small strip of adhesive keeps the grip tab closed protecting the hooks until the 
wearer peels back the grip tab, exposing the hooks during application. The grip tab 
with *e pressure sensitive adhesive already attached is made by the 3M Company St 
Pau MN and is available as Soft White Fastening Tape, 2-11/16 inch wide It is 
avadab e on rolls and is then cut in length to fit the width of the wrap to which it is to 
be applied. The hooks may be attached to the grip tabs with adhesive, ultrasonic 
bondmg, pressure bonding, stitching, or any other suitable means 

Further details concerning the elastic knee wrap of the present invention may be 
tound in copending application entitled "ELASTIC WRAP HAVING NON 
TARGETED RECLOSABLE FASTENER", filed on the same day as the present" 
application via U. S. Express Mail EF280762640US, and obligated to be assigned to 
the assignee of the present application, and which is hereby incorporated by reference 

Thermal elements 22 are preferably heating elements, which are described in a 
copendmg application entitled "A HEAT CELL", filed on the same day as the present 
application via U. S. Express Mail EG088459522US, and obligated to be assigned to 
the^signee of the present application, and which is hereby incorporated by reference 

Whue particular embodiments of the present invention have been illustrated and 
described, it will be obvious to those skilled in the art that various changes and 
modulations may be made without departing from the spirit and scope of the 
mvention, and it is intended to cover in the appended claims all such modifications that 
are within the scope of the invention. 
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What is Claimed is : 

1 An elastic knee wrap characterized by: 

a) a piece of flexible web having a first end and a second end and an 
elastic portion therebetween stretchable along a longitudinal axis of said piece of 
flexible web, said piece of flexible web having a length great enough to encircle a 
user, knee such that said first and second ends overlap, said first end having a 
recusable fastening system for attaching said first end to said piece of flexible 
web near said second end in order to hold said piece of flexible web around said 
user's knee when said piece of web is stretched, said piece of flexible web also 
having an aperture therein, said aperture intended to be aligned with the user's 
patella to establish a convenient locating point for wrapping said knee wrap 
around the user's knee, said piece of flexible web further having a means for 
extending said piece of flexible web transverse to said longitudinal axis at said 
aperture in order to accomodate bending of the user's knee; and 

b) a plurality of thermal elements embedded in and fixedly attached to 
said pieC e of flexible web, said plurality of thermal elements having a pattern 
which applies thermal energy to the user's knee. 

2. An elastic knee wrap characterized by: 

a) a piece of flexible web having a first end and a second end and an 
elastic portion therebetween stretchable along a longitudinal axis of said piece of 
flexible web, said piece of flexible web having a length great enough to encircle a 
users knee such that said first and second ends overlap, said first end having a 
recusable fastening system for attaching said first end to said piece of flexible 
web near said second end in order to hold said piece of flexible web around said 

-user's knee when said piece of flexible web is stretched; and 

b) a plurality of thermal elements embedded in and fixedly attached to 

said piece of flexible web, said plurality of thermal elements having a pattern 

which applies thermal energy to the user's knee, each of said thermal elements 

having an oxygen activated, heat generating chemistry. 

3. The elastic knee wrap according to Claim 1 wherein said means for 
extending said piece of flexible web transverse to said longitudinal axis at said 
aperture is characterized by at least one slit extending parallel to said 
longitudinal axis from said aperture. 
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4. The elastic knee wrap according to Claim 2 wherein said heat 
generating chemistry contains a mixture of powdered iron, powdered activated 
charcoal, vermiculite, water and salt. 

5. The elastic knee wrap according to any of Claims 1, 2, 3, or 4 wherein 
said piece of flexible web has a continuous outer surface having a p.urality of 
loop fibers and said reclosable fastening system has a plurality of hook members 
permanently attached to said first end which engage said plurality of loop fibers 
anywhere along said piece of web in order to adjustably connect said knee wrap 
to a vanety of user's leg sizes and attain a comfortable level of elastic tension. 

6. The elastic knee wrap according to Claim 5 further characterized by a 
gnp tab extending longitudinally beyond said hook members and a release paper 
attached to said first end of said piece of flexible web, said grip tab having 
pressure sensitive adhesive thereon, said hook members being folded onto said 
release paper such that said adhesive removably secures said grip tab to said 
release paper until a user is ready to fasten said first end to said elastic portion. 

7. The elastic knee wrap according to any of Claims 1 2 3 4 or 5 
further characterized by a means for increasing friction between 'said knee wrap 
and a user's leg in order to reduce slippage of said wrap during use, wherein said 
knee wrap has a body-facing side and said means is attached to said body-facing 
side of said knee wrap. 

8. The elastic knee wrap according to Claim 7 wherein said means for 
-increasing friction is characterized by a strip of foamed polymer attached 
transverse to said longitudinal axis of said piece of flexible web, said strip also 
providing resistance to knee wrap bunching during knee flexing. 

9. The elastic knee wrap according to any of Claims 1,2, 3 4 5 or 7 
wherein said first end of said piece of web and said fastening system have a slit 
therethrough, said slit extending substantially parallel to said longitudinal axis in 
order to generate a plurality of independently fastenable first ends, said plurality 
of mdependently fastenable first ends providing improved knee wrap 
adjustability. 
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10. The elastic knee wrap according to Claim 3 wherein said layer of 
material has a V-shaped cutout extending from said perimeter toward said 
longrtudinal axis of said piece of flexible web, said cutout minimizing wrinkling 
of sa,d knee wrap when the user's leg is straightened, such leg straightening 
causing the dimension of the user's leg above the knee to be changed compared 
to the bent leg dimension. 
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